Synthesis and Evaluation of In Vitro DNA/Protein Binding Affinity, Antimicrobial, Antioxidant and Antitumor Activity of Mononuclear Ru(II) Mixed Polypyridyl Complexes.
The four novel Ru(II) complexes [Ru(phen)2MAFIP](2+) (1) [MAFIP = 2-(5-(methylacetate)furan-2-yl)-1 H-imidazo[4,5-f] [1, 10]phenanthroline, phen = 1,10-Phenanthroline], [Ru(bpy)2MAFIP](2+) (2) (bpy = 2,2'-bipyridine) and [Ru(dmb)2MAFIP](2+) (3) (dmb = 4,4'-dimethyl-2,2'-bipyridine) and [Ru(hdpa)2MAFIP](2+) (4) (hdpa = 2,2-dipyridylamine) have been synthesized and fully characterized via elemental analysis, NMR spectroscopy, EI-MS and FT-IR spectroscopy. In addition, the DNA-binding behaviors of the complexes 1-4 with calf thymus DNA were investigated by UV-Vis absorption, fluorescence studies and viscosity measurement. The DNA-binding experiments showed that the complexes 1-4 interact with CT-DNA through an intercalative mode. BSA protein binding affinity of synthesized complexes was determined by UV/Vis absorption and fluorescence emission titrations. The binding affinity of ruthenium complexes was supported by molecular docking. The photoactivated cleavage of plasmid pBR322 DNA by ruthenium complexes 1-4 was investigated. All the synthesized compounds were tested for antimicrobial activity by using three Gram-negative (Escherichia coli, Salmonella typhi and Pseudomonas aeruginosa) and three Gram-positive (Micrococcus luteus, Bacillus subtilis and Bacillus megaterium) organisms, these results indicated that complex 3 was more activity compared to other complexes against all tested microbial strains while moderate antimicrobial activity profile was noticed for complex 4. The antioxidant activity experiments show that the complexes exhibit moderate antioxidant activity. The cytotoxicity of synthesized complexes on HeLa cell lines has been examined by MTT assay. The apoptosis assay was carried out with Acridine Orange (AO) staining methods and the results indicate that complexes can induce the apoptosis of HeLa cells. The cell cycle arrest investigated by flow cytometry and these results indicate that complexes 1-4 induce the cell cycle arrest at G0/G1 phase.